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Expression analysis of the ssgA gene product, associated with 
sporulation and cell division in Streptomyces griseus. 



Kawamoto S, Watanabe H, Hesketh A, Ensign JC, Ochi K. 

PubMed 

Services National Food Research Institute, Ibaraki, Japan, taishi@ss.nfri.affrc.go.jp 

The ssgA gene of Streptomyces griseus B2682, when present in high copy 
number, results in both suppression of sporulation and fragmented growth of 
mycelia. Western analysis with polyclonal antibodies against the gene product 
(SsgA) revealed a close correlation between SsgA accumulation and the onset of 
sporulation in wild-type cells. The protein was only detected in the cytoplasm. 
Certain developmental mutants of S. griseus (afs, reIC and brgA) which are 
defective in aerial mycelium formation in solid culture and submerged spore 
formation in liquid culture failed to accumulate SsgA. The SsgA protein appeared 
Related shortly (1 h) after nutritional shift-down of strain B2682 cells, afs mutant cells 

Resources sporulated and expressed SsgA only when A-factor was present both before and 

after nutritional shift-down. Introduction of the ssgA gene in a low-copy-number 
vector into strain B2682 resulted in fivefold overexpression of SsgA, and was 
accompanied by fragmented growth of mycelia and suppression of submerged 
spore formation (in liquid culture) and aerial mycelium formation (in solid 
culture). Streptomycin production was not inhibited. In a control experiment, a 
nonfunctional ssgA gene possessing a frameshift mutation near its N-terminus had 
no effect, on either growth or sporulation. It is proposed that the ssgA gene product 
plays a role in promoting the developmental process of S. griseus. 

PMID: 9141673 [PubMed - indexed for MEDLINE] 
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part : integral, b. Law. DesigmtfaJI 
ital laws and principles of a govemS^I 
i or designating carbon compounding 

The chemistry of carbon compoundill 
z'om) n. 1. The theory that all discjjfl 
alterations of organs, 2. The theort^S| 
an organism, rather than the functional 
ic principal or exclusive detenniiun|8| 
oncept that society is analogous to i M 
'i*ciet n. - 
) n. 1. A plant or animal <miciu S c 0 HL-« 
garded as analogous to a living body^gl 
m-is'mal (-ni/mal), o^gands'inic^jjt 

One who plays the organ, 
nl-za'shan) n. 1. An act or instances 
>f being organized. 2. The state or mi" 
loose organization of political intent! 
ganized or made into an ordered. ^1^1 
elements with varied functions timlq&j 
to collective functions : ORGANiSM.4jJn 
oups having specific responsibilities,) 
pose . — or , gan*i*za'tion*al adj. ' 



orgasm ornithine 



,ttf9&im)„n ., k [Fr. orgasme <• Gk. ,Qigasmo$ < organ, to 
crS^^lj e ;excited.J^T^e:climax of sexual excitement, marked 

by ejaculation of semen, by the male and by the release of 
/ifl^^ncerin erectile /organs of both sexes. — or*gas'mic (Ar-gaY- 

1 TS?zba' j» n.' [Fr. <; t OFr. < OProv . orjat: .</ OrdX barley. < Lat 
5 ^^^V^ ^cttsypipQf almond and orange.used to flavor cock- 

* ^^fob'd. ■-. ..v.-'"'' ■■ 

^i-^tic \6f)i-is'tik) adj. [Gkvoigiastikos <orgia, secret rites ] 
«K?^in£ tcior characteristic of ah orgy, • - ; .,; !( .• >• . ^ ; • 
• ttVieVn.. P*- o 1 ? 1 *^ secret rites < OFr. < Lat orgia £ 

"^Tl A secre' 1 rite in: the cults of ancient Greek or Roman. deities, 
I &J'|L yjyolving frenzied dancing,, singing, drinking, and sexual 
I ^^2. A revel involving unrestrained indulgerice, esp. sexual ac- 
^ i Excessive indulgence in a specific activity <an orgy of 

^ SS^iftr'iWii M-)->m->pL oribi or oi-i-bis. ;[ Air. < Hottentot. arab 
l ^ ' ro vide,with strips + A>, masc. ^noun-forming suffix ] A 
^ 'iSnhrownish African antelope, ; Ourebia ourebto; * ; ..' 
^$rp,:orV) n- [ME <M^|fcrt J A'| 



project- 




-ixcd, -iz-ing, -ix*es. [ME organi^f 
at. organum, instrument < Gk. orgmaL 
semble into an orderly, structured;.^ 
t a coherent form to : systematize <$|jj 
compose in a desired pattern or structm? 
nized about a young reaper enjoying.^ 
Carlos Williams> 3. To manage or amlg 
i or harmonious action <organize:a^ 

as an organization <organize a poli^ 
employees) to form or join a labor uniSe 
'ees of (a business or industry) to tot$£ 

a steel mill> — vi. l.To develop ing 
jre. 2. a. To form a group, as a labor * 
— or'gan-iz.'er n. 1 
e/. [ME < Med. Lat. organum, orgau 
—see ORGAN.] 1. Organ <orgar" L - 
,urial> 

Sr-gan'a-klor'en', -in, -klor'-) n. Any 
des as DDT, that contain chlorines 
te) a [After Alfonso Corti (1822^18 . 
tted on the inner surface of the basilar 
at contains a series of sensory n 
ions. ? - 
.r / g3-no-j£n'I-sis f 6r-gan':n) n., pi. *s |* 
t of biological organs. — or'gan'O^e^J 
ro*genet'i*cal*Iy adv. ifip 
'gs-ndg'ra-fe) n. Scientific descnptiQBfflj 
imals. — or'gaivo-grapli'ic adj. — ' 

p-n6-lep'tlk, 6r-gan'»-) adj. [Fr. ( 
Lat. organum, implement < Gk. ( 
< Iambancin, to take.] Relating to:( 
in. — or'gan-o'lep'tl'cal'ly adv. 
n6l'»-j«) n. Study of the structure j , 
lal organs. — or'gan'o-log'lc (6rgws 
,'i-cal adj. ' t 
al (Ar-gan'o-mar-kydbrt-al) n. An < 
lercury. ' 
i also or*ga*num (-nam) n„ pi- 
et of methods or principles used in soo» 

(6r'g>n6-ther'3-pe, 6r-gan'6-) n. Trean 
?ans or extracts such as thyroxin and ? 
I'tlc (-ther'a-pyoo'tik) ad/. 
(6r / g>n6t'r»-piz'3m) aJso organ** 
>n of a chemical compound or a ®»*W£ 
' tissues or organs, -^^g^^* 1 *^^ 
t ad). — or'gan otrop'i-caJ ly adv. v|~ 
is (dr'gan-pip') n. A uU cactus ; wwg 
Mexico and the southwestern Uni" 
;dal point. 
>m) n., pi. -na (-m) or -num». l^fj 
can.] Vocal polyphonic music oi t»j 
. three, or four voice parts. '~*M 
>m) n. var. of organon. Jtg 
) n. [Orig. unknown.] A sheer, son.Hjj 
for trimming, neckwear, or ^"Sjip 
z£n') n. [Fr. orgaruin < Ital. organii^JJi 
as a warp thread. *™ 



maof Asiat;esp. of eastern Asia. b. Archaic. rThe territories east of 
4 ; Mediterranean;^. :.a."The luster characteristic of a pearl of high 
omlitv b. A pearl having exceptional luster, —adj. 1. j4rc2wic. East- 
^ oriental; »t Having a high -luster: <orient, gemstones> 3. Ar- 
| Sf^ ;R jsii{g , m the. sky :, ASCENDING: ; —v. , {6ft4nf f 6i*-) -cnt-ed, 

I 2hh*# ; rff<* :iT ^^ t - " ^To place Relocate in a specified relation to 
F 'die points 'of. 'the compass < orient the t windows toward the south> 

I I a. To place locate :so as to face the east. b. To build.(a church) 

I with the nayeilaid>out west.to east and the altar at the eastern end. 
i 'vfo align qr position relative to a reference system. 4. To determine 
S Ae bcarings:ofi.<oricnt oneself iby using a^map> '5.-To cause to 
\% ^ftfrhtj^ai -ydih^or 'adjustedjto a situation j or circumstance 

II <ori«nt \i .new^employee to company policy > — vi. ;,LTo turn 
P toward thV eastlilriHo. become, adjusted or^^ 

1 o<i*en*tal'(6ri^n'tl; or^) adi.X Eastern:Z o/ten- Oriental; Relat* 
^ toith^cQtotriesLSr .re^ Orient or to their peoples, 

: iapia^^^LC^lHfCj f t -3.-t<Mjen«aL ^ -£ool.--, -Of- or .designating ithe 
t zDOgrapriic" region, that includes tropical Asia and die adjacenfcislands 
' ^,thc:Malay;; Archipelago': ,,4i Lusuous and valuable' <an oriental 
pcarl> ^^ignating precious varieties of. corundum •< an oriental 
itfe ^ipgen^Oileirtal., A hatiye ox inhabitant of . the = Orient: 

(H^!taldsiqp v di5p : o^i«enrtal«l8m (dr'C-fcn'tl-iz'sm; 6r!-) n. 
Ik quality .or custom peculiar to or characteristic of the. Orient. 
;t Scl^oUriy ^knowledge, of eastern cultures, languages, .and; peoples: 

M^n^*izc;o!50 oii'exi'tal'ize (6r / 5-en'tl-Ir', or;^ v. -Ixed, 
character, or appearance to: 

>lr7Vi-Tpj{^come;^ental.; v; : r. 70 : ^.:r « ' Jr- : ■ 
Oriental poppy n : A plant, Pdpflver .orientiiJe, jt>rig ; of the Medi- 
liteiMean^egion, widely cultivated for its brilliant scarlet and black 

. -- ■ - - - ■ - . •• 

Onentai rug a A rug made by hand in the Orient, 
flri-en*Ute (drt-en-taY, -an-,, pr'-) vt. :& vi.--t«fed, -tat^ng, 
•**te*iTo, orient. ^ v " r'! . 

OTi , tn*ta«tion (br'e-en-ta'^han, -wi-, Or'-) m t. Ah act of orienting 

'4^^'^'^Sfer , ? l ^ te ^* ^* X°* catio ' 1 °? ^position relative to the 
™ bf tHe ^|np^ of a church so that its longjtu- 

r a^s [ «lrrom -west, to east arid its main altar at the eastern end. 
$!-%JSt ?r 'direction followed in the course of a trend, movement/ 
I odeydopment 5. A general "inclination <a Freudian ori^ntation> 
i Adjustment or adaptation to a new environment, situation, or be- 
7. ftychol. Individual awareness of the objective world in its 
itiation to the \ self. & Introductory instruction- ^concerning a new 

_ ^ <6r , e r €n:tirTng,j^n- / :6r'-;) n. ![Orig.sa! trademark.] 
race in- which competitors follow a course through 
i rrrtJi 57-J ■rv^^usuig a map and compass, 1. . ... ; v . , - 
Vr^&te$f$h^ mouth 4 

SS^^iiaxe^Amouth or yent :OPENTNG;>i-or'i*fl'cial adj: 
^*W^'(6r , ^fl3m > , dr 7 -) a: [ME ori/IamWe .< OFr. oriflambe 
^^&&$UTiflawma ; Lat aujum; igold + lit flamma, flame.) 
Vy^^4(flag of^the. Abbey of St. Denis, France, once a royal ( stah- 
l 2°j;tect.,2. ; An inspiring symbol or sundard- . r • ■ 

■^r^<^-^m5) a,[JJ : oii a>folmng %vkflmi, paper.] The 
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a^^^^tjescape^ ouj origins^ however hard we try" —James 
* ^>^A-:CQming intpibeing <the origins of World War ,1, and 



^iim^^ ^ Ut ^*bin> th this cut - fir urge,: 7 young 
f ss^yjsion^.-.- 13 about, item,j edible, gallop, ; circus 



World War il> 4;Anq£. The point of , attachment of : a muscle. 
5. Math. The point of intersection of coordinate axes^as in the Car- 
tesian coordinate system. .1 . k \ - : f' 

* syna: origin, derivation, fountain, provenance; prove- 
nience, root, SOURCE, spring, well n. core meaning : a point of 
origination <the origin of Western civilization>. ].> . ; J ^ ' 

OTigHiiial (9-rij>nal) ad;.. [ME.<- OFr. < Lat; :originalis < origo, 
source < oriri, to rise.] L Preceding all others in time : FIRST. 

.2. a. Not derived from something else <an original script, not an 
adaptation > K Showing a; marked departure from previous practice 
:NEW,:<a truly original design> 3. Productive of; new. things or. new 
ideas : iNVihrnvE. 4. Being the source from which a copy, reproduc- 
tion, or translation is made. .— n. 1; A first form from which varieties 
arise or imitations are made < Newer, models are much lighter than 
the original > 2. An authentic .work of art, as distinguished from an 
imitation or reproduction: 3. One that; is the. model for: a literary or 
artistic creation. ^4. One that is . odd or singular : eccentric. 

OTiiigTimal'i'ty (a-rij'a-nin-te) n. t pi. -ties. 1; The quality of being 
original.: 2. Capacity for independent thought or action. 3. Something 

o*rig*i*nal*ly (3-rii'3rn>le) adv. 1. With reference to origin. 2. At 

first 3; In a highly distinctive way ^originally. dressed> • --. 
origiiial sin n. The condition of sin. that marks all human ibeings 

as a result, of Adam's first act of disobedience. " \ 
OliyiTiate (»-rij'»-nat') -nat*ed, -nat*in«, -nates. — vt. & vi. To 

bring or come into being. — o-rlg'ina'tion a — oii^l'iid'tlve adj. 

— o^rl^iua'tive'ly adv. — oiig'ina'toT n: 
oiina-sal (dr'a-na'zal, Qf-) n. [Lat:ds> 6r- t mouth + ' nasal.] A 

speech sound, as a French nasal .vowel pronounced with both oral 

and nasal passages open. — o'rina'sal adj.. 

o*ri*ole (drt-dl', ar'-) n. [Fr, oriol < OFr. < Med. Lat. orioius ,< Lat. 
aureolm, golden < . aureus < auium, gold;] 7 1. Any;, of various Old 
World birds of the family Oriolidae, having bright yellow and black 
plumage in > the males. 2. Any of various New World birds of, the 
family Icteridae, having black and orange or- yellow plumage in 'the 

-males. ;" , ; - ■ -■" * * -.-^ ----- 

0*ri*on (o-rf'an) ^ [Gk. 0>ri(Jn.] LiGk. Myth. A giant hunter, pur- 
suer of the Pleiades and lover of. Eos; killed by Artemis. 2;-A constel- 
lation in the celestial equator. .. .V ' , : V , . . v 

ori*son (6rt-»n, -zsn, 6f-);n. [ME orisoun < OFr. oiaison < \hat. 
oratio, speech ,< orore, to speak.] A prayer. . . : . ■- : ■ : 

OTi*ya' (6-re'ya) n. The Indie language of Orissa; a state in eastern 
India.-;-v ,; t ■■ * ■ \*.t,--<: 

Or»le»an*ist J (6r / le-a-nIst) n. A supporter of the Orleans branch of 
the French royal family, descended from a younger, brother of Louis 

xiv. • . • • •.. • . " •. • ; • 

Orion (6rH6n')- A trademark for a synthetic acrylic fiber. ; i 

or*lop (6rl6p ■) n. . [ME overioper, ; floor covering a ship's; ^h'old u < 
MDu. oveiloop : over, qver .+ ioopea to leap.], Ndut The lowest 
deck of a ship, esp. a warship. * , ■ 1 > ; 

Or*maxd also Ormuzd (fir'mazdj.-n. [Pers. Ormazd < Avestan 
Ahma-Mazda : ahuia, spirit + mazdd, wise:] The supreme deity of 
Zoroastrianism, the creator of . the world, the source of light, and the 
embodiment of good. . i .. • , ; ■ ' -> 

ormer (6r*mar) n. [Dial. Fr. < Fr. ormier, short for oieill&de-mer, 
ear of the sea < Lat auris maris.] Chiefly Brit An abalone snell, esp. 

/the shell of an. edible species, Haliotis tubcrcuiata, found chiefly: in 
the Channel Islands. . . ■ . „ : S., 

ormo'lu (fir'ma-ldo') a [Fr. or motilu; ground gdld.] L A copper 
and tin or zinc alloy resembling gold in appearance and used to deco- 
rate furniture and Jewelry. 2. An imitation of gold. 1 

Onmuzd (drfmazd) n. vai. of Ormazd. 

ornament (dfna-mant) n.,[ME bumement < OFr. omement '< 
liat. .ornamentum <^onwre, to embellish.] L Something that deco- 
rates or- adorns :.1MBELUSHMENT. 2. One regarded as a source^ of 
credit, honor,: or pride <an ornament to one's school> 3. Miis: A 
note or group of notes that embellishes a melody, ^vt, (-mfnt') 
•ment'ed, •ment^ng, -ments. 1. To furnish with ornaments. 
2. To be an ornament , to. — or'nament'er n. . ; . ■ . . ') 

or*na*men*tal (6r'n3-mgn'tl) adj. Of, relating to, or being an orna- 
ment. — n. Something ornamental, esp. a plant' grown for - its beauty. 

. ^-or'na*meii'tal*ly adv. / . ■" 

or*na*men*ta*tion (dr'na-mgn-U'shsn) n. -1. a. The act or pro- 
cess of ornamenting. b. The state of being ornamented. 2. orna- 
ment 1. - 1 : - .; : ; o \<< \ ' y. ■ ■ 

or*nate (6r-n30 adj. [ME < Lat.omatui, p.part of omare, to em- 
bellish:] 1. Elaborately and heavily ornamented. 2; Showy or florid in 
style or manner : FLOWERY, —ornately adv. — •oraatc'ness n. 

j*" 8yHS: ORNATE, BAROQUE, FLAMBOYANT, ^ FLORID,, ROCOCO adj. 
core meaning : elaborately and heavily ornamented <an ornate Ba- 
varian palace> ant: austere. ... 

Oimery (6r'n»-re) adj. -i*er, -l-est. [Alteration of ORDINARY.] 
Stubborn and- ill-tempered: ., . , . 1. ' ; : ; . . ■ 

ornitli- pre/, var. of ornttho-. . ; ^ L 

ornithric (6r : nIthTk) adj. [Gk. ornithikos <:orni5;vbird.] Of^^per- 
Uming tb>: or characteristic of birds. - - . ; ■ 

onal-thine (6r'n>then'j n. [E. prnith(uric acid), an acid found in 
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